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TITLE: Determination of the Parameters of the Distribution 
of the Dimensions of Particles 


PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy, Fizika, 1960, 
No.4, pp .60-65 


TEXT: The scattering properties of a cloudy medium can be used as 
a source of information about the distribution of the dimensions 

of the particles composing it. A similar problem was investigated 
by K.S.Shifrin (Ref.1) and leads to the inversion of a special form 
of the Fourier integral, The particle distribution curve is 
obtained by numerical integration with respect to the angles of 
scattering of the experimental distribution curve for the intensity 
of the light. In the present note an attempt is made to modiLly 
the problem and, using experimentally measured intensities of 

light scattered through three angles, establish the parameters of 
the distribution function. The use of a parametric representation 
of the particle distribution function simplifies the problem 
considerably. The distribution function for the particle 
dimension is taken in the form 


dn(r) <= Arte "€F dr (2) 
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where c (greater than zero) » (an integer greater than or equal 
to zero) are parameters of the distribution and A_ is a normalizing 
constant, If the medium consists of suspended reflecting 
particles, the intensity of scattered light depends only on the 
character of the distribution of the particles according to their 
dimensions, The assumption that multiple scattering has 
negligible influence leads to Eq.(5) for the intensity of light 
scattered through a small angle 8, This type of integral has 
been calculated in explicit form by Shifrin for p = -2(1)2, and 
leads to the expression for the intensity of the form 


I (a,c) = eke ee (6) 


where a= 268 /A’, 2 ais the wavelength, and k = 1/4f/1+4c2/4a2) 
The functions obtained (yo « oh) are far from being sufficient to 
determine the parameters of the distribution funstion because }y 
can have values greater than 2, Expressions for 95" 919 are 
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quoted, With the relations given, Eq.(10) is arrived at which can 
be used for the experimental determination of the parameters pp and 
c, assuming a distribution of the form (2) above: 


4Bl2 n cht+l 
T (a,c) = I, hp ae abS Puyo (ic) (10) 


The method is less strict than Shifrin's but it leads more quickly 
to the answer. There are 2 figures, 2 tables and 8 references; 
7 Soviet and 1 English. 


ASSOCIATION: Moskovskiy institut neftekhimicheskoy i gazovoy 
promyshlennosti imeni I.M.Gubkina (Moscow Institute 
of the Petrochemical and Gas Industry imeni I.M,Gubkin) 


SUBMITTED: August 22, 1959 
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TITLE: On the Conservation of Mesonic Charges / 


PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy, Fizika, 
1960, No.4, pp.135-138 


TEXT: The Dirac formalism has two disadvantages, namely, the 
nonconservation of the mesonic charges of nucleons and the fact that 
it cannot be used to formulate a relation with scalar, pseudoscalar 
and pseudo-vector meson fields, i.e. fields which preserve their 


ae Foe 


properties on time reversal, It is argued in the present paper 
: that these difficulties can be avoided if one uses the generalized 
- Dirac equation 
: h ay he +) “y 2 * ae ix 
7 °3 3c + 5 e, o grad X% + Mc 2, X= 0 (6) 
where “%{ is an 8-component nucleon wave function. The formalism 


based on this equation predicts many of the properties of the 
particles which can be described by it. It is possible that these 
particles are in fact nucleons. There are 9 references: 3 Soviet. 
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ABSTRACT: An He—Ne taser! aaplifier with feedback (at A = 0.633 p) is described and 
{llustrated (see Fig. 1).. Master oscillator 1 and amplifier 2 are placed parallel to 
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each other on a heavy bench. Radiation from 1 is attenuated by neutral filters by 
10% or 103 times to provide a bypass from 1 to 2 and to avoid amplifier saturation. 
Lens 5 is used to produce coincidence of the wavefront, incident on 2, with the 
input mirror surface. The ratio of partial pressures of He and Ne in the amplifier 
is 17:1, resulting in a weak dependence of gain and activity of the medium on 
variations in the discharge current. The maximum gain of the system, measured in 
gnitude of the output signal from the amplifier when the oscillator 
band are coincident, is 1000 (30 db). 
The misalignment of the amplifier axis with the direction of the incident-wave, which 
affects gain, was not more than 3 sec of arc. The values of gain observed experi- 
mentally (mirrors: 99 and 98% reflective) and theoretically (mirrors: ideal dielec- 
tric) are in good agreement. Orig. art. has: 1 formula and 3 figures. “22{¥R] 
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! poured at 1580°C, is given. Results of the experiments showed that in all cases the 
addition of REM increased steel ductility. This increase was greatest when the mishe 
metal was able to reduce sulfur content in the solidified ingot. Desulfurization was 

‘best accomplished when it was initiated in the ladle prior to pouring into the mold. 

; Optimum conditions were concluded to be ladle deoxidation and desulfurization by add- 
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| sulfur content 25 to 30%. The mishmetal significantly reduces nonmetallic inclusion | 

content, as well as changing the shape, composition, and distribution of that content. | 

Finally, the REM alloy increases impact strength of the rolled steel 27 to 47% { 
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TEXT: The authors studied the rate constants of the recombination 
reactions of radicals in hydrocarbon polymerizates, polyvinyl chloride 
and various Teflon samples. Log k° in irradiated polymers was found to 

be a linear function of the activation energy E. Table 1 gives values of 
k° ana B for radical recombination in various polymers. This recombination 
is generally observed at temperatures around the melting point of the 
polymer, Within the melting range, the activation energy was found to 
decrease With an increase in temperature. Basing on the equation k 

=k, exp [-E(T)/RT ], the authors calculated B and k° from the relations 


Bopp = B- T8E/aT = (1) and 
kOn, = k°exp(-(1/R)0E/8T) (2). 
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The true values of k° for the recombination of fluoroalkyl radicals in 
Teflon are shown in Table 2. They are of the order of 1079 - 10716 cm3/sec. 
The true value of E is of the order of 10-20 kcal/mole. The assumed 
temperature dependence of the activation energy of radical recombination 
in Teflon is represented graphically in Fig. 2. The anomalous values of 

k° are ascribed not only to the occurrence of phase changes on temperature 
increase, but also to factors due to condensation of phases. S. Z. 
Roginskiy and Yu. L. Khait are mentioned. There are 2 figures, 2 tables, 
and 14 references: 9 Soviet, 4 US, and 1 Polish. 


ASSOCIATION: Institut khimicheskoy fiziki AN SSSR (Inatitute of Chemical 
Physics of the AS USSR). Institut khimicheskoy kinetiki i 
goreniya CO AN SSSR (Institute of Chemical Kinetics and 
‘Combustion of CO of the AS USSR) 
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TITLEs The Blectron tel ar ficaddanion’ Spectra of Fluoroalkyl and 
Nitrosofjuorealkyl {eals in Irradiated Teflon - 

ead ee ey 
PERIODICAL: Optika 1 spektroskoplya, 1960, Vol 8, Nr 6, pp 811-814 (USSR) 


ABSTRACT: The authoss describe their results obtained in an investigation of 
electron paramagnetic resonance (EPR) spectra of fluoroalkyl and 
nitrosofluoroalkyl radicals in irradiated teflon at temperatures up 
to 300°C. An-BPR spectrometer with high-frequency (300 kc/a) magnetic- 
field modulation, described earlier (Ref 4), was used. The samples 
wore heated by blowing hot air around then. The EPR epectrun of the a 
fluorvalkyl radical exhibited additional hyperfine splitting of 
3.5 oersted at high temperatures. This splitting we due to the 
interaction of the unpaired electron with fluorine ataza in the 
y-position (Fig 1 shows this at 250°C). These g-componenté were 
broadened on cooling (Fig 2) so that at roam teuperature they could 
no longer be resolved. Fig 3 shows that on further lowering of 
temperature to about 16°C the fA-componente broaden as well amd finally 
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disappears completely. Gordy (Ref 2) reported that the BPR spectrum 
of fluoroalkyl radical disappeared on interaction with NO. The Xx 
present authors found that simultaneously with the disappearance of 
the original fluorcalkyl spectra a new canplex EPR spectrum appears 
(Pig 4). This new spectrum is ascribed to the nitrosofluoroalkyl 
radical and its profile at 156°G (Fig 4a) agrees with theoretical 
predictions (Fig 44). Splittings in tho BPR spectrum of 

a nitrosofluorcalkyl suggest that the unpaimd electron is localized 

os mainly at the nitrogen nucleus. The paper enda with @ short discussion 
of the results obtained and camparison with other published work. 
There are 5 figures and 11 references, of which 3 are Soviet and 
8 Buglish. 
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AUTHORS : Buchacnenko, A.L., Lebedev, Ys.5. 


TITLE: Investigating anti-oxidans rai 
electronic para-magnetic reson? 
I. Phenoxyradicals 


PERIODICAL: Zhurnal strukturnoy khimii, v- 
558-561 


eacence 
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was virtually finished. after briefly discussi: 
radicals theory, based on Western publicat: 
state that their object was to obtain stasi- 
and to study their structure and life-sour; 
the lattex/amounted to nours. Substituted poenols us 
sent work are given in the Table togetner witn tns 
of tneir spectra. Experiments were carried cit in s-: 
glass tubes in toluene solutious, witn cempcunds in 
131; the tubes were heated toa 50-s0°G, DUT in tus restus 
the EPR spectrometer and the first derivatives cf abscrens 
spectra recorded on a self~recording EPR~09 potentiometer. 
equipment was previously described bya.G. Semenov and MN. 
Bubnov (Ref. 5: Pribory i teknnika eksperim, 1, 92, 1959). Pre 
authors discuss in detail, tne spectrua of 2,6~Ji-tert-butyl-d- 
methyl phenoxy radical, obtained by the acvion of benzoyl pers 
xide, cyclohexyl percarbonate or Gipaenyi-rpisryl hydrasine 
(DFPC); witn the last component the formation of the pnenoxy-- 
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with high-speed electrons; tne jrradiution eo pine o ae ee 


formed together with A.T. Koritskiy and Kees ee ee Fiwis 
oxygen through 4 solution gf tois compound wit: hike Pong eee 
xide for two hours at 100 CG did not Changn St G. 00. e recite 


affected only slightly the anteneaty Of Sie Ses tee or 
authors failed to obtain radical spectra Py, Mee Paw eee 
nitro-benzene, p-cresal and unsuretituted py eho, eat 
thet their results disprove the aypctHesis “2 Be 
nol-benzoyl peroxide reaction; tue impair” ee ae 

calized along the IL bonds of tne benzgeng Le. seh poe 
density is centered around the para-gesitie. -- ae ate EE ie 


Pls d 


oxygen atom. It is proposes. to sont Lise Pee A AES eens ae 

otner suogstituted pnenols and to study wu. ee ee oe ee 
tics. Tnere are 1 table, 5 figures anu © eh Seo cle ead om Oo 
bloc and 5 non-Soviet-bloc. Pie pefexsicte Wo Sen! gh 
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AUTHORS 3 Lebedev, Ya.S. and TIsvetkov, Yu.D. 
TITLE: Electronic paramagnetic resonance spectra of 
radicals formed by irradiation of polypropylene 


PERIODICAL: are strukturnoy khimii, v.2, no.5, 1961, 
07-609 


TEXT: The authors give results of their study of free radi- 
cals found in polypropylene (PP) by irradiation with y-rays 


of Chae or by the action of high-speed electrons, but do not 
describe the methods used. In their experiments, they used 
powdered/]/] (PP) samples, crystallized to various extents, the 
corresponding electronic paramagnetic resonance spectra Pp 

(ERR ) oeing studied in gifferent temperature conditions: at 

it. K, at -78°0, at 25°0 after defreezing in vacuo ang at 40- 
60° 0. The EPR of PP in the temperature range 77 - 195°K has A 
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been gtudied previously. When the Sample temperature ig raised 
to 25°C the spectrum ig Changed, and consists of 15 lines which 
remain in the same position when the temperature is lowered 
again, although line broadening occurs; the radical content 
increasing with progressive crystallization, The authors 

assume that the 15 line spectrum consists of two superimposed 
spectra of 9 and 6 components with superfine structure, having 
tng same splitting (~ 20 oer). Both Spectra disappear at 40 ~ 
60°C at equal rates. a further spectrua change is observed 
after 2 hours, in vacuo, at room temperature: the signal inten- 
sity gradually falling and a broad line @ 40 oer) appaering 
in the center. By passing oxygen through the sample at room 
temperature, a peroxide line is obtained, but no effects are 
apparent if the oxygen is passed in after a few days. At least 
4 different free radicals are believed to be present in spec-— 
tra of the irradiated PP samples; after defreezing only the i 
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allyl radical ~ : 
Hl Gh Cf on 
snbdidmbaddids 
Bi B: 


bene tap pete cae Fee . &; has to be taken 
into account. Assuming that the spin density on the central 

G atom is small the splitting has to be observed on 8/7, pro- 
tons, giving a spectrum of 9 components; the A, protons being 


oriented in such a way that they cannot take part in it. The 
spectrum with an even number of lines may be explained by a 
small admixture of the radical R, . 

Ba a : 
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and the appearance of a broad line after prolonged standing in 
vacuo as tne formation of some unknown radicals, more stable, 
than the allyl. The authors also investigated oriented PP films; 
when the magnetic field was. oriented along the macromolecular a- 
xes, the PP spectrum was similar to that of crystalline samples; 
when the direction of the field formed an angle (@&) with this 
axis, the line width became larger, reaching a maximum at 

6 =T/,, but their number and position did not change. This 
angular"EPR spectrum dépendence is considered to be in agree~ 
ment with the structure of the free allyl radical proposed in 
Western literature. The authors state that in 1961, when their 
paper was being printed, similar work wag published in the 

West, the experimental results being the same, but being given 
a different interpretation. There are 1 figure and 5 references; 
3 Soviet-bloc and 2 non-~Soviet—bloc. { Abstracter's note: 1 
Soviet-bloc reference is a translation from Western literature7. 
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(Institute of Chemical Physics AS USSR. Institute 
of Chemical Kinetics and 00 Combustion AS USSR) 
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impeded by the Spectrum's distorted form, and that the line 


forn 
can only be mathematically analyzed, 


when laborious calculations ara 
ublet lines, 

r cases of equal 
binomial distribution or 

° The Gauss and Lorentz YX 
€ calculated from the equa~ 


n 
= 

I(x) = 7, af iokK+1 
k=l r 


where n = the number of UFS components, a, = the coefficients of 


intensity, k = the ordinal number of UFS components, f (ye 
(l + 1. 335x2%2)-1 and exp (- 2x2 Be) 


for the Lorentz and Gauss 
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forms respectively, B = AH, /4H,, x =H - Hj /AH,,OH,, = the resolution 


between the UFS components,AH, = the width of individual lines 
between the points of maximum tnelination, H,= the field correspond- 
ing to the center of the end component, and = the magnetic field's 
alternating value. Two methods are proposed for examining experi- 
mental spectra: The direct comparison ot observed and theoretical 
spectra, and the use of nomograms for analyzing unresolved KER 

spectra. In the latter the true values of B = AH) /AH,, are plotted 


along the x-axis and 4 HS/AH, OH, /AH,, AK (1 )/GH,. and I) /i; aleng 
the y-axis; k and 1 are the component numbers. I and qy being the 
amplitudes of components k and 1 recorded in a first derivative form. 
The combination of both methods allows the parameters of unresolved 
spectra to be determined with sufficient accuracy when both the 
spectrum structure and AH. are known, or when only one of these 
quantities is known. The desired parameters can apparently be eval- 
uated even if there is absolutely no information about a partially 
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resolved spectrum. Thus, the authors conclude that the foregoing 
procedure will enable different EER spectra to be satisfactorily 
deciphered and processed which in turn will increase the possibility 
of applying the EPR method to solving scientific problems. Due 
acknowledgement is made to Vv. V. Voyevodskiy. A. Ya, Poyzner, and 
others on the staff of the Matematicheskiy otdel IKhF AN SSSR Mathe- 
matics Section, Institute of Chemical Physics. Academy of Sciences 
USSR) tor their advice and interest. There are figures, 1 table. \y 
and 10 references: 7 Soviet-bloc and 4 non-Soviet-bloc. The refer-— 
ence to the English-language publications read as follows: J. G., 
Fowles et al, Proc. Ehys. Soc. 977, 729 (1959). w. Gordy et al, Proc, 
Nat. Acad. Sci. USA 46, 1124 (1961); D. Libby et al, J. Phys. Chem, 
Solids 18. 316 (1961). 


ASSOCIATION: Institut khimicheskoy fiziki AN SSSR (Institute of 
Chemical Fhysics, AS USSR) 


SUBMITTED: July 7, 1961 
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AUTHORS: Tavetkov, Yu, D.,y Lebedev, Ya. 3. Voyevodskiy, V. Vv, 
TITLE: Study of free radical reactions. f[II, 


Recombination of 
fluoroalkyl and Peroxide radicals 


PERIODICAL: Vysokomolekulyarnyye soyedineniya, v. 3, no. 6, 1961, 
882-890 

TEXT: The purpose of the present pa 
recombination reactions of fluoroalk 
clusion of Oxygen diffusion. The dependence of 
tion on the ratio of the amorphous and crystalline 


on Teflon with different degree of crystallinity. Teflon samples in the 


form of films or chips were irradiated by a yCo0? 


radiation source 
at ~60 Mrad. The free radical concentration is i 


n this case 
ue 1/cm?, Polymerization took place on the oil bath, 
paramagnetic resonance was studied at 10°C to determine th 


the electron 
e free radicals. 
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The kinetics of the recombination of the radicala R and RO, wag 


determined at differant temperatures and degrees of erystallinity 
(74 and 46 %) (Pig. 1). The relative conce 


the initial concentration = 1; I= [R0,]/[Ro,], +, 


Assuming 
that Cee = 0,3 led = Cy in the case of Teflon, 


the mean concentra- 
tion Crean 7 %% + 4 (1 


- a), where g « degree of crystallinity, 


GC, and c 
; 2 
depend on the time: de, ,/at = “Ky 2°» (2). 


2 


According to lim (1/2) 
to 
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= 1+ (1 - a)k,t initially a rectilinear section appears in the 


. coordinates reciprocal concentration-time (Fig. 1/, curve 1), which 
corresponds to the square recombination in the amorphous zone, as well 

as a section corresponding to the square recombination in the crystalline 
zone in the case of higher t-values. According to (2) the straight 

line corresponding to the recombination in the crystalline phase cuts 

off the section 1/o on the y-axis. The degree of crystallinity may 

thus be determined from the recombination kinetics. Table 1 gives the 


degrees of crystallinity calculated from the recombination kinetics RO, 


and R, and thea-values calculated from the specific weight (according 


to d = 2.00 + 0.310 [g/cm?1). Their agreement confirms the model 
suggested and the equality of the initial combination in both phases. 
The different stability of the radicals in amorphous and crystalline 
phase is confirmed by their decrease in concentration by 25-50 % during 
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prirary heating of the irradiated samples to 150-200°C, and constancy 
of the concentration of repeated heating. According to (2), the rate 
constants of the recombination reactions at different temperatures and 
degrees of crystallinity can be determined from the linear anamorphisms 
of the kinetic curves of the type of Figs. 1, a and>. The recombination 
of fluoroalkyl radicals takes place in a measurable rate only at 

< temperatures which are by 50-70°C higher than in the cese of peroxide 
radicals. The following is written: peroxide radicals: — 

E88) an 26 000 + 3 000 

he AO esp ale (a) 

48) oa a 12.000 + 2.000 

kas =107'5-exp {— 22m 2000) p 


fluoroalkyl radicals: (46) 10°? -exp { - (40,000 = 4,000)/rr| 


4648) ~107! exp 3 (30,000 3,000)/RT \. 


Card 4/10 


APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R000929030007-1" 


Hee 


"APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R00092903 


eee ee 


23770 
Se Aa 
Study of free radical reactions, Bi10/B206 
III. Recombination of ... 


The activation energy of peroxide radical recombination is 26+3 kcal/mole 
in the crystaii:ne phase, Pt e5 Kral finale in the amorphous prize, Talues 
of 20 ~ 40 keal/nole are obtained for primary alkyl radicals in various 
hydrocarbon polymers, The resombination of long-life radicals of solid 
polymers is not determined by their structure but by the poperties of 

the mediumg movement of the segments of polymer chains. In the amorphous 
phase with high chain mobility the recombination rate is determined by 
rotation of small chain parts. In the crystalline phase with firmly bound 
chains it is determined by the rotation of long chain parts. In the re- 
combination rate of flucroalkyl radicals the high values of the pre-expo- 
nential factors are remarkable, which have alse been observed in other 
polymers (Tatie 2). The activation energy and the pre-exponential factor 
highly differ for various Teflcn Samples, which was also observable in 
many reactions of the solid phase and of the electric conductivity, The 
linear dependence iog kc (E) €xiscing in this sase is called compensation 
dependence (Fig. 3). The potential barrier of the segment rotation of 

the pelymer chain probably decreases with a rise in temperature, which 
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explains the compensation depindenga ang the high pre-exponential factors, 
whose real values are 107° ani 10°'° cm’/sec, The high values obtained 
experimentally are thue u result of the change in activation energy with 
temperature rise. The authors thank C. CG. Titova for her assistance in 
some experiments. There are 3 figures, 2 tables, and 13 referencess 
8 Soviet-bloc and 4 non-Soviet-bios. The most important references to 
English-language publications read as follows: Ref. 42 S. Ohnishi, I. 

: Nitta, J. Polymer Sciey 38, 457, 1959. Ref. 5s Z Kuri, H. Ueda, S. 

a) Shida, Jo Chem. Physe, 32, 371, 1960. Ref, 7? J. A. Sauer, A. E. Woodward, 

i Rev . Mod. Phys,, 32, 88, 1960. 


ASSOCIATION: Institut khimicheskoy fiziki AN SSSR (Institute of Chemical 
7 Physics AS USSR). 
: Institut khimicheskoy kinetiki i goreniya CO AN SSSR (Insti- 
tute of Chemical Kinetics and Combustion of the Siberian Divi- 
sion AS USSR) 
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TITLE: The possibility of using the method of electron paramagnetic 
: resonance to record the active centers in the oxidation of 
hydrocarbons in the liquid phase 


PERIODICAL: Akademiya nauk SSSR. Doklady, v. 139, no. 6, 1961, 1409-1412 


TEXT: The authors studied the applicability of electron paramagnetic 
resonance (epr): a) for determining free radicals; b) for measuring the 
steady concentration of these radicals in the oxidation of hydrocarbons. 
A continuation of these studies will probably contribute to the knowledge 
of the kinetics of processes of other types. From the measured values it 
is possible to determine directly the rate constants of the elementary 
reactions that constitute parts of the entire process. Since the 
concentration of the radicals is low, their determination under steady 
conditions is difficult. For this reason the active radicals could not be 
identified during the oxidation of hydrocarbons in the liquid phase. 2 
types of active centers take part in the oxidation of hydrocarbons: 
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hydrocarbon radicals R and peroxide radicals RO,. At a given initiation 


rate the steady concentration igs known for several substances. It ig 
approximately equal for the following substances: cyclohexene, methyl 
cyclohexene, 1-octene, dihydromyrcene, ethyl linoleate, digeranyl, 
tetralin, ethyl benzene, cumene, n-decanal, and benzaldehyde. Under 


d(RO, ) : Us 
it = 0, and (RO, ) = Ke (1). Hence, the steady 


concentration of the RO, 5 at a given initiation rate, is the higher the 


steady conditions: 


lower the rate constant of RO, recombination. An increase of the constant 


to the threefold increases the steady concentration only to the 1.7-fold. 
In aromatic hydrocarbons, tetralin and ethyl benzene, in which the 

peroxide group is located at a secondary hydrocarbon atom, the recombination 
constant is by 1-2 orders of magnitude higher. Among the substances 
mentioned the cumyl peroxide radicals recombine with the smallest constant. 
In order to prove the existence of the peroxide radicals their concentration 


must amount to at least 1-10! to 510? radicals/em>. The authors studied 
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cuméne since they expeoted the highest concentration in this substanoe, 
They used an epr-spectrometer HXO-2 (IKhF-2) with high-frequency 
modulation of the magnetio field (A. @. Semenov, N. N. Bubnov, PTE, i, iG 
92 (1959)). During the oxidation, oxygen was continuously bubbled through 
the hydrocarbon. The following substances were used for the oxidation: 
I) azobisisobutyronitrile, II) dioyolohexyl percarbonate, III) cobalt 
atearate, and IV) cobalt acetate. Different initiators five identical 
spectra. The spectrum is a wide, almoat symmetrioal singlet 
. (MH=18 +2 oersteds) with a g factor of 2.01540.001. According to the 
shift of the g factor and the effective line width, this spectrum is 
Similar to the epr spectrum of the peroxide radicals in the solid phase. 
In control testa in which isopropyl benzene was replaced by ethyl benzene 
no epr spectrum was observed in any of the initiators mentioned. Besides, 
epr absorption disappeared when the oxygen supply was stopped and when 
nitrogen was blown through for a short period. Ad I) The authors 
calculated the steady concentrations of the cumyl peroxide radicals at 
different initiation rates from the known values Ws and ke of Eq. (1). 


These concentrations were also measured between 70 and 90°C and a 
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Concentration of I) between 0.05 and 0.55 mole/l. The absolute values of 
the concentrations of (RO) eas lie between 2+10'? ang 4.1916 radicals/en>. 


The measured steady concentration of RO, radicals was close to the 


calculated one. In experiments with II) the authors measured concentra- 


tions of 4-10'? to 210! radicals/cm’, The rate constant of decay of 

II) into radicals is unknown, The authors assume that its decay rate ig 
equai tc the decay rate into radicals, Thus, they calculate the initiation 
rate and find that the measured concentrations of the RO, radicals are 


1/4 to 1/2 of the calculated values. Since this rate is unknown in 
experiments with III) and IV) the measureé and calculated radical 
concentrations could not de intercompnred. There are 2 figures, 1 table, 
and 11 referenceg; 4 Soviet and 7 noi~Soviet. The four most important 
references to English-language Dubli:ations read ag follows: Ref, 1: 

A. W. Melville, s, Richards, J. Cher. Soc, 1954, 944; Ref. 4; H. R. Cooper, 
H. W. Melville, J. Chem. Soc., 1951, 19933; Ref. 5: L. Bateman, G. Gee, 
Trans, Farad. Soc.. 47, 155 (1951 3 fef, 6: T. AL Ingles, H. &. Melville, 
Proc. Roy. Soc., A218, 163 (1953), 
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the eflective activation energies, which were between 30 + 3 and 
65 + 5 and between 10 + 2 and 26 + 3 keal/mole for fR and nO, radi- 


cals respectively. The pre-exponential constants were anomalously 
high. To explain the observed phenomena, it is suggested that the 
activation cnergy, which apparently depends on the potential barrier 
for the rotation of polymeric chain Segments, decreases with in- i 
creasing temperature (180 - 270°G for z, and 110 - 200°C for RO, s a 


i.e. for teflon irradiated under oxygen). The theoretical results 
may be of use in the study of solid state reactions exhibiting a 
compensating effect and abnormally high pre-exponential multi- 
pliers. There are 2 figures and 2 tables. 


ASSOCIATION: Institut khimicheskoy fiziki AN SSSR; Institut khimi-~ 
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Chemical Physics, AS USSR;. Institute of Chemical Kine-~- 

a4 tics and vombustion, Siberian Branch of the AS USSR) 
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KUZ'MINSKIY, A.S.; NEYMAN, M.B.; FEDOSEYEVA, T.S.; LEBEDEV, Ya.S.; BUCHACHENKO, 
A.L.3 CHERTKOVA, VP. 


Transformations of free radicals in r/—irradiated polyisoprenes. 
Dokl. AN SSSR 346 no.3:611-414 S 162. (MIRA 15:10) 


1, Nauchno-issled.vatel'skiy institut rezinovoy promyshiennosti 1 
Institut khimicheskoy fiziki AN SSSR. Predstavleno akademikom V.N. 
Kondrat'yevyn. 
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been showm that the form of the €-P-t. Line can be used for deter. 
mining the degree of orientation of the chains (such estimation has 
been carried out for a Teflon specimen oriented by stretching). ‘ithe : 
Paper ends with a discussion of the structure oF Peroxide type radj. / 
Cals (on the strength of the data showing the temperature dependence i 
of the form of €.p-r. lines). ‘here are 3 figures, “ 
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radical recombination. At 
jmilar to that of trans- ; 
t -196°C was kigher than . 
e of free yadicals is j i 


{soprene at room temporature, owing to quick 
-196°C, cis-polyisoprene ghowed a spectrum 8 
The concentration of free radicals 4 
The kinetics of disappearanc 


tion of second degree and corresponds to the d 
the slope of the straight 


1 ree radicals versus 
luded that in the case of high 


n is impeded by steric hindrances 
The following effective constants 0 


_ compound. 
at room temperature. 


described by an equa 
recombination R° + R’ —> stable product. As 


lines representing the 


f radical 


Dose, re10° 10 20 37 41 | 
Keer? sie wie 6.25 A833 3.34 2.74 | 
Calculation of the degree of cross linking according to P. lL. Flory 
(J. Chem. Phys» 41, 521 (1943)) showed that at 10 Mrad about 
600 isoprene units were between two cross links, that the number of cross 

d 1.2 isoprene units 


links increased with the dose, and that at 150 Mra 
were between two cross links. The steady decrease of K with increasing 
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number of cross links also proves that with increasing density of the 
network the mobility of molecular chains is impeded and the recombination 
of free radicals is rendered difficult. There are 4 figures. 
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[Atlas of electron paramagnetic resonance spectra; theoretical- 
ly computet multicomponent symmetric spectra]Atlas spektrov 
elektronnogo parairagnitnogo rezonansa; teoreticheski rasschi- 
tannye mnogokomponentnye simmetricheskie spektry. Moskva, Izd- 
vo Akad. nauk SSSR, 1962, 228 p. (MIRA 15:12) 


1. Akademiya nauk SSSR. Institut khimicheskoy fiziki. 2. wabo- 

ratoriya khimicheskoy radiospektroskopii Instituta khimicheskoy 

fiziki Akademii nauk SSSR (for Lebedev, Chernikova, Tikhomirova). 
(Paramagnetic resonance and relaxation-—Spectra) 
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